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(57) First and second route guidance systems pro-
vided with country or region-specific map data or route
search network data are linked. If the departure place
and the destination are in different areas, a first route
guidance system (A) extracts a candidate connection
which is the border between the different areas to trans-
mit it to a second route guidance system (B). The first
and second route guidance systems search the optimum
route from the departure place to the candidate connec-
tion and the optimum candidate route from the candidate
connection to the destination, respectively and provide

the required time and link data to their respective route
guidance systems. The first or second route guidance
system determines a recommended route with the small-
est total of the required time out of candidate routes con-
nected at the candidate connection and provides the rec-
ommended route data including the link data from the
first route guidance system (A) to a terminal (20). The
terminal (20) requests route guidance to the first or sec-
ond route guidance system on the basis of the recom-
mended route data depending on the area in which it is
located.



EP 2 273 231 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] The present invention relates to a route guid-
ance system for searching and providing guidance for a
candidate route from a desired departure place to a des-
tination via walking, automobile, or public transportation
systems; and the present invention particularly relates to
a route guidance system, a route search server, a route
guidance method, and a terminal, whereby when a
search is conducted and guidance is provided for a route
encompassing more than one country or region, route
guidance systems provided with country or region-spe-
cific map data and route search network data are linked,
and a series of route guidance services from the depar-
ture place to a destination in another country or region
is smoothly transferred from system to system.

BACKGROUND ART

[0002] In conventional practice, there have been
known navigation devices and navigation systems for
searching for a route from a desired departure place to
a destination and guiding a user using map data and road
data. Practical applications of such navigation devices
and navigation systems have included communication-
type navigation systems and the like in which a portable
phone or a car navigation device installed in an automo-
bile for providing route guidance to a driver is used as a
terminal for navigation, a route search request is sent to
the route search server, the result is transmitted, and
route guidance is received.
[0003] Particularly, communication-type navigation
systems are used as navigation systems for pedestrians.
Other examples of navigation systems for pedestrians
include navigation systems which are preferably
equipped with a route guidance function that includes a
transportation system; and which, in addition to searches
and guidance of walking routes, have a function for stor-
ing transportation system lines and operating time data
for railroads, aircraft, buses, and the like in a route search
server , and for providing guidance of routes from desired
departure stations to desired destination stations (ridden
candidate trains) in addition to searches of and guidance
for walking routes. There are also transportation guid-
ance systems which receive and display the distribution
of information on lines and time schedules of transpor-
tation systems, rideable trains, and the like from an in-
formation distribution server without a route search for a
walking route.
[0004] A route search device and route search method
used in a common navigation device and communication
navigation system is disclosed in Patent Document 1
(Japanese Laid-open Patent Application No.
2001-165681), for example. This navigation system is
configured so as to send information on the departure
place and destination from a portable navigation terminal

to an information distribution server, and to search for
and provide guidance for a route conforming to the
search conditions from data on road networks and trans-
portation networks using the information distribution
server. The means for moving from the departure place
to the destination, e.g., walking, automobile, railroad, air-
craft, or other public transportation, or a combination of
walking and public transportation are included in the
search conditions, and these means are treated as one
search condition in a route search.
[0005] The information distribution server is provided
with map data roads (routes), wherein the nodal points
and turning points thereof are nodes, the routes joining
nodes together are links, and the cost information (dis-
tance and required time) of all the links is the database.
The information distribution server can provide a portable
navigation terminal with guidance for the shortest possi-
ble route by referring to the database, sequentially
searching for links extending from the node of the depar-
ture place and the node of the destination, and creating
a guidance route from the nodes and links having the
smallest possible link cost information. Either a method
known as the label-correcting method or a method known
as the Dijkstra method is used as the method of this man-
ner of route search. In Patent Document 1 hereinbelow,
a route search method that uses the Dijkstra method is
also disclosed.
[0006] A route search system that searches for routes
using a transportation system is provided with an oper-
ation time database consisting of operation time data of
transportation systems incorporated into a database on
the basis of a departure date and time, a departure place,
a destination, an arrival time, and other route search con-
ditions indicated by a user; and data consisting of a trans-
portation network incorporated into a database on the
basis of the operation time database. The configuration
is designed so that these databases are referenced, use-
able transportation means (individual trains and line bus-
es) connecting the departure place to the destination in-
cluding connections (transfers) are sequentially followed
as routes, and one or more candidates of guidance routes
(the departure place station, the destination station, lines,
trains, and other transportation means) conforming to the
route search conditions are suggested. It is common to
ensure that the required time, the number of connections,
fares, and other conditions can also be designated as
route search conditions.
[0007] The map data and route search network data
provided to a common route guidance system are data
on the regions (also known as service target areas) in
which the system provides route guidance service. For
example, with a normal route guidance system, the re-
gions within a certain country’s borders will be the service
target, or a specific region within the country’s borders
will be the service target.
[0008] In this case, if the departure place and the des-
tination are within the service target area of the route
guidance system, there are no obstacles whatsoever to
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the route search and the route guidance. However, if the
departure place is within the borders of a certain country
and the destination is within the borders of another coun-
try, it is not possible to search and provide guidance for
the total routes from the departure place to the destina-
tion. This is because the routes that can be searched
and that can have guidance provided by the route guid-
ance system in the departure place are within the range
of the country of the departure place, and these routes
do not include map data or route search network data of
the other country of the destination.
[0009] In an on-board navigation device or the like,
map data or route search network data of a specified
map is stored in the navigation device installed in the
vehicle, and when a point outside of the area of the map
is designated as the destination, a method is used in
which either a route search request is sent to a server
having map data or route search network data of the
country including the other region, or the map data or
route search network data of the needed region is down-
loaded and a route search is enabled in the navigation
device.
[0010] For example, an invention of this type of route
guidance device is disclosed in the following Patent Doc-
ument 2 (Japanese Laid-open Patent Application No.
2003-97960). With this route guidance device, when a
route search is conducted from a departure place to a
destination in a center, a plurality of starting points along
the route are marked as candidates. When the starting
points are transmitted to the route guidance device, the
route guidance device determines which starting points
are guide-capable and transmits them to the center. The
configuration is designed so that the center performs
route searches from the departure place to the starting
points, and the guidance device performs route searches
from the starting points to the destination, so that the
optimum route from the departure place to the destination
is provided.

[Patent Document 1]
Japanese Laid-open Patent Application No.
2001-165681 (FIGS. 1 and 2)
[Patent Document 2]
Japanese Laid-open Patent Application No.
2003-97960 (FIGS. 1 and 2)

DISCLOSURE OF THE INVENTION

[Problems the Invention is Intended to Solve]

[0011] As previously described, there are cases in
which it is not possible to provide route guidance service
merely by using map data or route search network data
provided to a certain route guidance system in order to
provide service. As in the invention of the route guidance
device disclosed in the aforementioned Patent Docu-
ment 2, it is possible to comply with the user’s request if
another route guidance system is linked, the portion for

which the first route guidance system cannot conduct a
route search is searched using the route search function
of the other route guidance system, and the guidance
routes searched by both route guidance systems can be
combined.
[0012] However, in some countries, providing map da-
ta or data of road networks or transportation networks to
another country may be prohibited. Such restrictions are
primarily for national security reasons. In the route guid-
ance device disclosed in the aforementioned Patent Doc-
ument 2, the map data carried by the route guidance
device is map data of partial areas, and the server is a
system assumed to carry map data of the entire country
including map data of partial areas carried by the navi-
gation device.
[0013] In a route guidance system, route search net-
work data must be created from information on map data,
road networks, and transportation networks and carried
as a database, and a map database storing map infor-
mation must be carried in order to guide users along
routes. When the route guidance system attempts to pro-
vide service outside of the country, the route guidance
system requires map data or data of road networks or
transportation networks, not of its own country, but of the
other country for which it is attempting to provide service.
Therefore, there is a problem in such cases in that the
technique of the route guidance device disclosed in the
aforementioned Patent Document 2 cannot be applied.
[0014] As a result of various studies intended to re-
solve the problems described above, the inventors of the
present invention perfected the present invention by en-
visioning that the problems described above could be
resolved if, when a search is conducted and guidance
provided for a route spanning between countries or re-
gions, route guidance systems provided with country or
region-specific map data and route search network data
are linked, the route guidance systems exchange point
information of a plurality of candidate connections in
movement means connecting the countries or regions
on the basis of point information of a departure place and
a destination, the route guidance systems search for can-
didate routes between the departure place or the desti-
nation and the candidate connections and exchange data
of the candidate connections and candidate routes, the
candidate routes searched by one route guidance sys-
tem within its own route guidance system and the can-
didate routes searched by the other route guidance sys-
tem are integrated at the candidate connections by the
one route guidance system or the other route guidance
system, the integrated route having the smallest cost
from the departure place to the destination is designated
as an optimum recommended route, and this recom-
mended route is provided to a terminal.
[0015] In other words, an object of the present inven-
tion is to resolve the problems described above, and to
provide a route guidance system designed so that when
a search is conducted and guidance is provided for a
route spanning between countries or regions using roads
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or transportation systems, route guidance systems pro-
vided with country or region-specific map data and route
search network data are linked, and a series of route
guidance services from the departure place to a destina-
tion in another country or region can be smoothly trans-
ferred from system to system.

[Means for Resolving These Problems]

[0016] To resolve the problems previously described,
the invention according to a first aspect of the present
application is
a first route guidance system configured from a first route
search server, which comprises a map database that has
a predetermined area as a serviceable area and that
stores map data of the area, and a route search network
database for storing road network data and transporta-
tion network data of the area; and a terminal connected
to the first route search server via a network; the route
guidance system characterized in that:

the first route search server has candidate connec-
tion extracting means for extracting point information
of at least one candidate connection enabling arriv-
ing at a different area outside of the serviceable area,
and route searching means for searching for an op-
timum route as a candidate route between a depar-
ture place or a destination and the candidate con-
nection;
in a case in which a route search request is received
from the terminal such that a point inside the serv-
iceable area is the departure place and a point inside
a different area outside of the serviceable area is the
destination, the first route search server searches
for an optimum candidate route from the departure
place to the candidate connection, transmits point
information of the destination and point information
of the candidate connection to a second route search
server constituting a second route guidance system
whose serviceable area is the different area, and
requests that the second route search server search
for an optimum candidate route from the candidate
connection to the destination; and the second route
search server provides the first route search server
with link data of the candidate route leading to the
destination;
either the first route search server or the second
route search server has candidate route combining
means for combining required times of the respec-
tive searched candidate routes on the basis of the
candidate connection, and recommended route de-
termining means for designating as a recommended
route the candidate route having the shortest re-
quired time on the basis of the required times of the
candidate routes combined by the candidate route
combining means; and
the first route search server transmits to the terminal
the data of the recommended route including the link

data of the candidate route provided from the second
route search server, on the basis of the recommend-
ed route determined by the recommended route de-
termining means.

[0017] The invention according to a second aspect of
the present application is the invention according to the
first aspect, characterized in that based on the candidate
connection received from the first route search server
and the required time of the candidate route, the candi-
date route combining means of the second route search
server combines the required time of the candidate route
searched by the first route search server with the required
time of the candidate route from the candidate connection
to the destination; and based on the required time of the
combined candidate routes, the recommended route de-
termining means of the second route search server des-
ignates the candidate route having the shortest required
time as a recommended route, and provides the first
route search server with data of the recommended route
including link data of the candidate route from the can-
didate connection to the destination constituting the rec-
ommended route.
[0018] The invention according to a third aspect of the
present application is the invention according to the first
aspect, characterized in that the candidate route com-
bining means of the first route search server receives
required times of candidate routes and link data from the
second route search server, and combines the candidate
route searched by the second route search server and
the candidate route searched by the first route search
server on the basis of the candidate connection; the rec-
ommended route determining means of the first route
search server designates the candidate route having the
least required time as a recommended route on the basis
of the required times of the combined candidate routes;
and recommended route data is transmitted to the ter-
minal, the recommended route data including link data
of the candidate route from the candidate connection to
the destination constituting the recommended route.
[0019] The invention according to a fourth aspect of
the present application is the invention according to the
second or third aspect, characterized in that the second
route search server has candidate connection extracting
means, and when a candidate connection that is different
from the candidate connection transmitted from the first
route search server is extracted on the basis of the point
information of the destination, the point information of the
different candidate connection is transmitted to the first
route search server.
[0020] The invention according to a fifth aspect of the
present application is the invention according to the first
aspect, characterized in that, based on the recommend-
ed route data received from the first route search server,
the terminal requests route guidance from the first route
search server when the terminal is located in the area to
which the first route search server provides service, and
the terminal requests route guidance from the second
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route search server whose serviceable area is the differ-
ent area when the terminal is located in the different area.
[0021] The invention according to a sixth aspect of the
present application is:

a route guidance method in a route guidance system
configured from a first route search server, which
comprises a map database that has a predetermined
area as a serviceable area and that stores map data
of the area, and a route search network database
for storing road network data and transportation net-
work data of the area; and a terminal connected to
the first route search server via a network; the route
search guidance method characterized in that:

the first route search server has candidate con-
nection extracting means for extracting point in-
formation of at least one candidate connection
enabling arriving at a different area outside of
the serviceable area, and route searching
means for searching for an optimum route as a
candidate route between a departure place or a
destination and the candidate connection;
in a case in which a route search request is re-
ceived from the terminal such that a point inside
the serviceable area is the departure place and
a point inside a different area outside of the serv-
iceable area is the destination, the method has
a step wherein the first route search server
searches for an optimum candidate route from
the departure place to the candidate connection,
a step wherein point information of the destina-
tion and point information of the candidate con-
nection is transmitted to a second route search
server constituting a second route guidance sys-
tem whose serviceable area is the different area
and a request is made for a search for an opti-
mum candidate route from the candidate con-
nection to the destination, and a step wherein
the second route search server provides the first
route search server with link data of the candi-
date route leading to the destination;
either the first route search server or the second
route search server has candidate route com-
bining means for combining required times of
the respective searched candidate routes on the
basis of the candidate connection, and recom-
mended route determining means for designat-
ing as a recommended route the candidate route
having the shortest required time on the basis
of the required times of the candidate routes
combined by the candidate route combining
means; and
the method has a step wherein, on the basis of
the recommended route determined by the rec-
ommended route determining means, the first
route search server transmits to the terminal the
data of the recommended route including the

link data of the candidate route provided from
the second route search server.

[0022] The invention according to a seventh aspect of
the present application is the invention according to the
sixth aspect, characterized in comprising a step wherein
based on the candidate connection received from the
first route search server and the required time of the can-
didate route, the candidate route combining means of
the second route search server combines the required
time of the candidate route searched by the first route
search server with the required time of the candidate
route from the candidate connection to the destination;
a step wherein based on the required time of the com-
bined candidate routes, the recommended route deter-
mining means of the second route search server desig-
nates the candidate route having the shortest required
time as a recommended route; and a step wherein the
first route search server is provided with data of the rec-
ommended route including link data of the candidate
route from the candidate connection to the destination
constituting the recommended route.
[0023] The invention according to an eighth aspect of
the present application is the invention according to the
sixth aspect, characterized in comprising a step wherein
the candidate route combining means of the first route
search server receives required times of candidate
routes and link data from the second route search server,
and combines the candidate route searched by the sec-
ond route search server and the candidate route
searched by the first route search server on the basis of
the candidate connection; a step wherein the recom-
mended route determining means of the first route search
server designates the candidate route having the least
required time as a recommended route on the basis of
the required times of the combined candidate routes; and
a step wherein recommended route data is transmitted
to the terminal, the recommended route data including
link data of the candidate route from the candidate con-
nection to the destination constituting the recommended
route.
[0024] The invention according to a ninth aspect of the
present application is the invention according to the sev-
enth or eighth aspect, characterized in that the second
route search server has candidate connection extracting
means; and the method has a step wherein, in a case
where a candidate connection that is different from the
candidate connection transmitted from the first route
search server is extracted on the basis of the point infor-
mation of the destination, the second route search server
transmits to the first route search server the point infor-
mation of the different candidate connection.
[0025] The invention according to a tenth aspect of the
present application is the invention according to the sixth
aspect, characterized in comprising a step wherein,
based on the recommended route data received from the
first route search server, the terminal requests route guid-
ance from the first route search server when the terminal
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is located in the area to which the first route search server
provides service; and a step wherein the terminal re-
quests route guidance from the second route search
server whose serviceable area is the different area when
the terminal is located in the different area.
[0026] The invention according to an eleventh aspect
of the present application is:

a route search server configured from a route search
server comprising a map database which has a pre-
determined area as a serviceable area and which
stores map data of the area, and a route search net-
work database which stores road network data and
transportation network data of the area; and a ter-
minal connected to the route search server via a net-
work; the route search server characterized in that:

the route search server has candidate connec-
tion extracting means for extracting point infor-
mation of at least one candidate connection en-
abling arriving at a different area outside of the
serviceable area, and route searching means
for searching for an optimum route as a candi-
date route between a departure place or a des-
tination and the candidate connection;
in a case in which a route search request is re-
ceived from the terminal such that a point inside
the serviceable area is the departure place and
a point inside a different area outside of the serv-
iceable area is the destination, the route search
server searches for an optimum candidate route
from the departure place to the candidate con-
nection, transmits point information of the des-
tination and point information of the candidate
connection to a second route search server
whose serviceable area is the different area, and
requests that the second route search server
search for an optimum candidate route from the
departure place to the destination via the can-
didate connection; and the second route search
server provides the route search server with link
data of the candidate route leading to the des-
tination;
either the route search server or the second
route search server has candidate route com-
bining means for combining required times of
the respective searched candidate routes on the
basis of the candidate connection, and recom-
mended route determining means for designat-
ing as a recommended route the candidate route
having the shortest required time on the basis
of the required times of the candidate routes
combined by the candidate route combining
means; and
the route search server transmits to the terminal
the data of the recommended route including
the link data of the candidate route provided from
the second route search server, on the basis of

the recommended route determined by the rec-
ommended route determining means.

[0027] The invention according to a twelfth aspect of
the present application is the invention according to the
eleventh aspect, characterized in that based on the can-
didate connection received from the route search server
and the required time of the candidate route, the candi-
date route combining means of the second route search
server combines the required time of the candidate route
searched by the route search server with the required
time of the candidate route from the candidate connection
to the destination; based on the required time of the com-
bined candidate routes, the recommended route deter-
mining means of the second route search server desig-
nates the candidate route having the shortest required
time as a recommended route, and provides the route
search server with data of the recommended route in-
cluding link data of the candidate route from the candi-
date connection to the destination constituting the rec-
ommended route; and the route search server transmits
to the terminal the data of the recommended route in-
cluding link data of the candidate route provided from the
second route search server.
[0028] The invention according to a thirteenth aspect
of the present application is the invention according to
the eleventh aspect, characterized in that the candidate
route combining means of the route search server re-
ceives required times of candidate routes and link data
from the second route search server, and combines the
candidate route searched by the second route search
server and the candidate route searched by the route
search server on the basis of the candidate connection;
the recommended route determining means of the route
search server designates the candidate route having the
least required time as a recommended route on the basis
of the required times of the combined candidate routes;
and recommended route data is transmitted to the ter-
minal, the recommended route data including link data
of the candidate route from the candidate connection to
the destination constituting the recommended route.
[0029] The invention according to a fourteenth aspect
of the present application is the invention according to
the twelfth or thirteenth aspect, characterized in that the
second route search server has candidate connection
extracting means; and, when a candidate connection that
is different from the candidate connection transmitted
from the first route search server is extracted on the basis
of the point information of the destination, the point in-
formation of the different candidate connection is trans-
mitted to the route search server.
[0030] The invention according to a fifteenth aspect of
the present application is:

a terminal in a route guidance system configured
from a route search server comprising a map data-
base which has a predetermined area as a service-
able area and which stores map data of the area,
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and a route search network database which stores
road network data and transportation network data
of the area; and a terminal connected to the route
search server via a network; the terminal character-
ized in that:

the route search server has candidate connec-
tion extracting means for extracting point infor-
mation of at least one candidate connection en-
abling arriving at a different area outside of the
serviceable area, and route searching means
for searching for an optimum route as a candi-
date route between a departure place or a des-
tination and the candidate connection;
in a case in which a route search request is re-
ceived from the terminal such that a point inside
the serviceable area is the departure place and
a point inside a different area outside of the serv-
iceable area is the destination, the route search
server searches for an optimum candidate route
from the departure place to the candidate con-
nection, transmits point information of the des-
tination and point information of the candidate
connection to a second route search server
whose serviceable area is the different area, and
requests that the second route search server
search for an optimum candidate route from the
candidate connection to the destination; and the
second route search server provides the route
search server with link data of the candidate
route leading to the destination;
either the route search server or the second
route search server has candidate route com-
bining means for combining required times of
the respective searched candidate routes on the
basis of the candidate connection, and recom-
mended route determining means for designat-
ing as a recommended route the candidate route
having the shortest required time on the basis
of the required times of the candidate routes
combined by the candidate route combining
means; and
the route search server is a route search server
which transmits to the terminal the data of the
recommended route including the link data of
the candidate route provided from the second
route search server, on the basis of the recom-
mended route determined by the recommended
route determining means; and
the terminal transmits to the route search server
a route search request such that a point inside
the serviceable area is the departure place and
a point inside a different area outside of the serv-
iceable area is the destination.

[0031] The invention according to a sixteenth aspect
of the present application is the invention according to
the fifteenth aspect, wherein based on the recommended

route data received from the route search server, the
terminal requests route guidance from the route search
server when the terminal is located in the serviceable
area of the route guidance system, and the terminal re-
quests route guidance from the second route search
server whose serviceable area is the different area when
the terminal is located in the different area.

[Effects of the Invention]

[0032] The invention according to the first aspect is a
route guidance system wherein first and second route
guidance systems provided with country or region-spe-
cific map data and route search network data are linked
and route guidance is provided. If the departure place
and the destination are points in different areas, the first
route guidance system extracts a candidate connection
which is the border between the different areas, the first
and second route guidance systems search for, respec-
tively, an optimum route from the departure place to the
candidate connection and an optimum candidate route
from the candidate connection to the destination, the re-
quired times and link data thereof are provided to the
respective route guidance systems, either the first or sec-
ond route guidance system determines a recommended
route having the shortest total required time from among
the candidate routes combined at the candidate connec-
tion, recommended route data including link data is pro-
vided from the first route guidance system to the terminal,
and the terminal requests route guidance from the first
or second route guidance system depending on the area
where the terminal is located on the basis of the recom-
mended route data.
[0033] According to the route guidance system having
this configuration, the route guidance systems whose
serviceable areas are the respective areas both search
for candidate routes leading to the candidate connection
on the basis of point information of the candidate con-
nection which is the border between the different areas;
therefore, a route guidance system having only area-spe-
cific map data and route search network data can search
for and provide guidance for an optimum route between
a departure place and a destination leading to a different
area.
[0034] Therefore, route guidance systems provided
with country or region-specific map data and route search
network data can be linked, and a series of route guid-
ance services from the departure place to a destination
in another country or region can be smoothly transferred
from system to system.
[0035] The invention according to the second aspect
is the invention according to the first aspect, wherein
based on the candidate connection received from the
first route search server and the required time of the can-
didate route, the candidate route combining means of
the second route search server combines the required
time of the candidate route searched by the first route
search server with the required time of the candidate
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route from the candidate connection to the destination;
and based on the required time of the combined candi-
date routes, the recommended route determining means
of the second route search server designates the candi-
date route having the shortest required time as a recom-
mended route, and provides the first route search server
with data of the recommended route including link data
of the candidate route from the candidate connection to
the destination constituting the recommended route.
[0036] According to this configuration, since a recom-
mended route having the shortest required time is deter-
mined from among optimum candidate routes from the
departure place to the destination in the second route
guidance system, the second route guidance system
preferably provides only link data of the determined rec-
ommended route to the first route guidance system, and
the quantity of data communication can be minimized.
[0037] The invention according to the third aspect is
the invention according to the first aspect, wherein the
candidate route combining means of the first route search
server receives required times of candidate routes and
link data from the second route search server, and com-
bines the candidate route searched by the second route
search server and the candidate route searched by the
first route search server on the basis of the candidate
connection; the recommended route determining means
of the first route search server designates the candidate
route having the least required time as a recommended
route on the basis of the required times of the combined
candidate routes; and recommended route data is trans-
mitted to the terminal, the recommended route data in-
cluding link data of the candidate route from the candi-
date connection to the destination constituting the rec-
ommended route.
[0038] According to this configuration, since a recom-
mended route having the least required time is deter-
mined from among the optimum candidate routes from
the departure place to the destination in the first route
guidance system, the second route guidance system
preferably provides only the required times and link data
of the candidate routes to the first route guidance system,
and the quantity of data communication can be mini-
mized.
[0039] The invention according to the fourth aspect is
the invention according to the second or third aspect,
wherein the second route search server has candidate
connection extracting means, and when a candidate con-
nection that is different from the candidate connection
transmitted from the first route search server is extracted
on the basis of the point information of the destination,
the point information of the different candidate connec-
tion is transmitted to the first route search server.
[0040] According to this configuration, in cases in
which the second route guidance system is able to extract
a candidate connection that the first route guidance sys-
tem is unable to extract, it is possible to search for a
candidate route that passes through this candidate con-
nection.

[0041] The invention according to the fifth aspect is the
invention according to the first aspect, wherein, based
on the recommended route data received from the first
route search server, the terminal requests route guid-
ance from the first route search server when the terminal
is located in the area to which the first route search server
provides service, and the terminal requests route guid-
ance from the second route search server whose serv-
iceable area is the different area when the terminal is
located in the different area.
[0042] According to this configuration, consequently,
route guidance systems provided with country or region-
specific map data and route search network data are
linked, and a series of route guidance services from the
departure place to a destination in another country or
region can be smoothly transferred from system to sys-
tem.
[0043] In the inventions according to the sixth through
tenth aspects, the route guidance methods in the route
guidance systems according to the first through fifth as-
pects can be provided. In the inventions according to the
eleventh through fourteenth aspects, the route search
servers constituting the route guidance systems accord-
ing to the first through fourth aspects can be provided.
In the inventions according to the fifteenth and sixteenth
aspects, the terminals constituting the route guidance
systems according to the first through fifth aspects can
be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044]

FIG. 1 is a system configuration diagram showing
the configuration of a route guidance system 10 ac-
cording to an example of the present invention.
FIG. 2 is a system configuration diagram for describ-
ing a summary of route guidance service using a
plurality of route guidance systems having different
service areas according to an example of the present
invention.
FIG. 3 is a block diagram showing the detailed con-
figuration of a route guidance system according to
an example of the present invention.
FIG. 4 is a schematic drawing showing an outline of
the data of a road network.
FIG. 5 is a schematic drawing showing an outline of
the data of a transportation network.
FIG. 6 is a flowchart showing the operation sequence
of the route search server of one system shown in
FIG. 2.
FIG. 7 is a flowchart showing the operation sequence
of the route search server of the other system shown
in FIG. 2.
FIG. 8 is a flowchart showing the operation sequence
of the terminal shown in FIG. 2.
FIG. 9 is a flowchart showing the operation sequence
of the one route search server in a case in which the
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recommended route determination is performed by
one route search server.
FIG. 10 is a flowchart showing the operation se-
quence of the other route search server in a case in
which the recommended route determination is per-
formed by one route search server.

[Description of Symbols]

[0045]

10 Route guidance system
12 Network
20 Terminal
201 Control means
21 Communication means
22 GPS reception means
23 Search request means
24 Recommended route data storing means
25 Display means
26 Operation input means
27 POI retrieval means
28 Route guidance requesting means
30 Route search server
301 Control means
31 Communication means
32 Distribution data compiling means
33 Recommended route determining means
34 Map database
35 Route search network database
36 POI information database
37 Candidate connection/candidate route providing

means
371 Candidate connection extracting means
372 Candidate route storing means
373 Candidate route combining means
38 Processing request storing means
39 Route searching means

BEST MODE FOR CARRYING OUT THE INVENTION

[0046] The present invention is described in detail
hereinbelow using specific examples and drawings. The
examples hereinbelow are intended to present examples
of a route guidance system for specifying the technolog-
ical concepts of the present invention and are not intend-
ed to limit the present invention to this route guidance
system. The examples are equally applicable to other
embodiments of a route guidance system included within
the scope of the claims.
[0047] FIG. 1 is a system configuration diagram show-
ing the configuration of a route guidance system 10 ac-
cording to the present invention. The route guidance sys-
tem 10 shown in FIG. 1 is comprises terminals 20 and a
route search server 30 which are connected via a network
12. The route guidance system 10 is a system which
designates specific countries and regions as areas for
which route search and route guidance services will be

provided. Therefore, the route search server 30 has only
map data and route search network data covering the
serviceable area.
[0048] The route guidance system 10 comprises a POI
information distribution server 50 for providing the loca-
tion, service specifics, and other detailed information of
POIs (points of interest) belonging to various categories,
various other information distribution servers 51 for pro-
viding contents such as music and various images as
well as other information, and the like. The route search
server 30 can acquire needed data from the POI infor-
mation distribution server 50 and the other information
distribution servers 51 via the network 12 and can add
the data to its own database. The server can also similarly
transmit a retrieval request to the POI information distri-
bution server 50 or the other information distribution serv-
ers 51 and acquire the desired retrieval results.
[0049] The route guidance system 10 according to the
present invention is not limited to the configuration de-
scribed above; the route search server 30 may have a
navigation service function as well as a map distribution
server function for distributing maps of specific POI lo-
cations. A cellular telephone can also be used as a ter-
minal 20, and other options include a PDA, a music play-
er, a portable game device, and other portable devices;
and a mobile personal computer (PC).
[0050] The route search server 30 shown in FIG. 1
comprises a map database 34 and a route search net-
work database 35, and when a route search request
comes from a terminal 20, the route search server 30
refers to the route search network database 35 and con-
ducts a route search. The server also has a common
navigation function for transmitting to the terminals 20
the guidance route data of an optimum route or a candi-
date route obtained from the route search results. When
a request comes from a terminal 20 to retrieve a desired
point or POI and acquire its map data, relevant map data
is retrieved with reference to the map database 34, and
the data is distributed to the terminal 20.
[0051] The route search network database 35 com-
prises road network data for searching for routes by walk-
ing or automobile, and a transportation network data for
searching for routes for traveling by railroad, aircraft,
boat, bus, or other transportation systems. The road net-
work data designates the intersection points and nodal
points of the roads as nodes and expresses the connec-
tions between nodes as links, and the times required
when traveling at standard speeds are associated with
the links as link costs.
[0052] The transportation network data designates
line stations, airports, and harbors of transportation sys-
tems as nodes and expresses the connections between
nodes as links, wherein the various transportation means
including individual trains, aircraft, boats, buses, and the
like constitute links, and the data is configured from data
to which node departure times and node arrival times
have been assigned based on operation time schedules.
[0053] In the terminals 20, route search conditions are
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designated which specify departure places, destinations,
movement means (walking, automobile, transportation
systems, and the like), departure times, and other time
conditions, and when a route search request comes to
the route search server 30, the route search server 30
refers to the network data of the route search network
database 35 and searches for an optimum route or a
plurality of candidate routes conforming to the route
search conditions from the departure place to the desti-
nation, and then responds to the terminals 20 with infor-
mation on the routes. When a route is selected and a
route guidance request is issued in a terminal 20, map
data, data on the selected route, and guidance data for
providing guidance through the route are transmitted to
the terminal 20.
[0054] In the present invention, different route guid-
ance systems whose serviceable areas are different ar-
eas are linked to each other, and if the departure place
and the destination are in areas where service is provided
by different route guidance systems, an optimum route
from the departure place to the destination can be
searched and provided guidance as a recommended
route.
[0055] FIG. 2 is a system configuration diagram for
describing a summary of route searching and route guid-
ance of the present invention using this manner of system
linking. In FIG. 2, system A is a route guidance system
whose serviceable area is area A, and system B is a
route guidance system whose serviceable area is area
B, wherein system A and system B are systems having
the same configuration as the route guidance system
shown in FIG. 1.
[0056] The route search server 30A has only map data
and route search network data covering area A, and the
route search server 30B has only map data and route
search network data covering area B. Therefore, the
route search server 30A cannot search for routes in which
the departure place or destination is a point within area
B, and the route search server 30B cannot search for
routes in which the departure place or destination is a
point within area A.
[0057] In the present invention, when a terminal 20
sends to the route search server 30A of system A a route
search request encompassing an area in which the de-
parture place S is a point within area A and the destination
G is a point within area B, system A and system B are
linked in the following manner, and an optimum route
from the departure place S to the destination G is deter-
mined as a recommended route and provided as guid-
ance to the terminal 20.
[0058] In other words, when the destination G is a point
outside of area A and within area B, the route search
server 30A retrieves a link of movement means connect-
ing between area A and area B, extracts one or more
candidate connections P1 to P3, searches for optimum
routes (routes having the minimum route costs) from the
departure place S to the respective candidate connec-
tions P1, P2, P3, designates these routes as candidate

routes SP1, SP2, SP3, and determines their required
times (route costs).
[0059] The route search server 30A sends point infor-
mation on the destination G, point information on the can-
didate points P1 to P3, and the required times for the
candidate routes to the route search server 30B of sys-
tem B, whose service area is area B where the destination
G is located. The route search server 30B searches for
optimum routes (routes having the minimum route costs)
from the respective candidate points P1 to P3 to the des-
tination G and searches for candidate routes P1G, P2G,
P3G on thebasis of the point information on the candidate
points P1 to P3 and the point information on the destina-
tion G.
[0060] The route search server 30B combines (adds)
the route costs (required times) of the candidate routes
SP1, SP2, SP3 searched by the route search server 30A
with the route costs (required times) of the candidate
routes P1G, P2G, P3G within the candidate points P1 to
P3, and determines that the recommended route is the
optimum route whose route cost (total required time) from
the departure place S to the destination G is the lowest.
Assuming herein that the total route cost (required time)
is the lowest for the candidate route SP2 and the candi-
date route P2G joined by the candidate connection P2,
the route search server 30B transmits to the route search
server 30A the point information on the candidate con-
nection P2 and the route data (the total link data of the
routes) of the candidate route P2G determined to be the
recommended route. The data transmitted from the route
search server 30B to the route search server 30A is data
pertaining to the determined recommended route, and
the amount of data communication can be minimized be-
cause the data of the other candidate routes is not trans-
mitted.
[0061] The route search server 30A combines the
point information on the candidate connection P2 re-
ceived from the route search server 30B, the route data
of the candidate route P2G determined as the recom-
mended route (all link data of the route), and the route
data of the candidate route SP2; specifies the departure
place S, the candidate route SP2, the candidate connec-
tion P2, the candidate route P2G, and the recommended
route for reaching the destination G; and responds with
all of the route data to the terminal 20.
[0062] When the terminal 20 receives information on
the recommended route from the route search server
30A, a request for route guidance is issued based on the
recommended route to the route search server 30A within
the range of area A. The route search server 30A pro-
vides to the terminal 20 guidance for the recommended
route of a route section leading to the candidate connec-
tion P2 (the candidate route SP2), on the basis of the
map data of area A.
[0063] When the terminal 20 reaches the candidate
connection P2, since the terminal 20 has left area A and
will enter area B, a request for route guidance service is
issued to the route search server 30B. At this time, since
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route data (link data) on the recommended route (the
candidate route P2G) from the candidate connection P2
to the destination G is stored in the terminal 20, this rec-
ommended route data is preferably transmitted to the
route search server 30 and route guidance is preferably
requested. Since the map data supplied to the terminal
20 in response to this route search request is carried by
the route search server 30B whose service area is area
B, and since map data is not taken outside of its area,
restrictions relating to the carrying of map data remain
valid.
[0064] When the route search server 30B has, based
on the point information on the destination G received
from the route search server 30A, extracted a candidate
connection PX different from the candidate connections
21 to P3 extracted by the route search server 30A, point
information on the candidate connection PX is sent to
the route search server 30A, a request is issued for an
additional search for an optimum candidate route from
the departure place S to the candidate connection PX,
the required time for the candidate route is acquired from
the route search server 30A, and a final recommended
route determination is preferably made in addition to the
candidate route leading up to the other candidate con-
nection, at the time of the recommended route in the
route search server 30A.
[0065] Although the candidate connections shown in
FIG. 2 are shown herein as specified points, area A and
area B are adjacent on land, the candidate connections
joining area A and area B together are points of the area
border if the movement means is an automobile or a rail-
road, and a single point can be specified as the point
information on the candidate connection as shown by P1
to P3 in FIG. 2, but this is not always the case.
[0066] For example, in cases in which the movement
means between areas is a route that uses an aircraft or
a route that uses a boat, two candidate points will be the
node in area A and the node in area B that are the nodes
at the ends of the link that joins the areas together and
designates an aircraft or boat as the movement means.
In cases in which the departure place S is in area A and
the destination G is in area B, as is the case in FIG. 2,
the point information on the candidate points sent from
the route search server 30A in area A to the route search
server 30B in area B indicates an airport which is the
destination node of the aircraft link, and the point data
on the candidate connections of the route search server
30A in area A indicates an airport which is the departure
place node of the aircraft link. In this case, the total cost
of the recommended route of course includes the re-
quired time of the aircraft link.
[0067] In the route search server 30A, in order to spec-
ify the destination G positioned within the range of area
B provided with service by the route search server 30B,
position information on the destination G must be spec-
ified in the route search server 30A. In this case, the
configuration is preferably designed so that the route
search server 30A does not need to have the map data

of area B, and POI retrieval is conducted of the names
of cities, prominent establishments, and the like within
the range of area B to acquire the position information
thereof. POI information can be acquired from the POI
information distribution server 50 (see FIG. 1) and stored
in the POI information database 36.
[0068] Information on airports, harbors, and the like,
which are primary establishments, is included as POI
information of areas outside of area A or outside of the
country in the POI information database 36 of the route
search server 30A, and the route search server 30 can
therefore extract airports and harbors in the vicinity of
the designated destination G as candidate connections.
[0069] When system A and system B are both provid-
ing services to a user and user authentication is required,
the user of the terminal 20 must enter a user registration,
a user authentication, a terminal registration, and the like
into the route search server 30A and the route search
server 30B of system A and system B. If system A and
system B are systems that provide route guidance serv-
ice to numerous unspecified users, registration and au-
thentication are not required.
[0070] A route guidance system 10 according to an
example of the present invention is described hereinbe-
low based on specific examples, but first the detailed
configuration of the route guidance system 10 according
to the present invention will be described. FIG. 3 is a
block diagram showing the detailed configuration of a
route guidance system of system A or system B (see
FIG. 2) whose serviceable areas are certain specific ar-
eas.
[0071] The terminal 20 is a terminal which can receive
navigation service, and is configured comprising control
means 201, communication means 21, GPS reception
means 22, search request means 23, recommended
route data storing means 24, display means 25, operation
input means 26, POI retrieval means 27, route guidance
requesting means 28, and other components. The oper-
ation input means 26 is configured from character input
keys, selection keys, cursor keys for selecting setting
items and the like on a menu screen displayed on a dis-
play screen, and other components.
[0072] As previously described, the route search serv-
er 30 comprises a map database 34 which stores map
data, a route search network database 35 which stores
road network data 351 and transportation network data
352 for route searches, and a POI information database
36 for storing the names and position information of POIs.
In cases in which the route search server 30 has a func-
tion for searching for a route using walking or public trans-
portation systems and providing guidance to the terminal
20, a search for a route is performed using the road net-
work data 351 and the transportation network data 352
stored in the route search network database 35.
[0073] The route search server 30 is configured com-
prising control means 301, communication means 31,
distribution data compiling means 32, recommended
route determining means 33, the map database 34, the
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route search network database 35, the POI information
database 36, candidate connection/candidate route pro-
viding means 37, candidate connection extracting means
371, candidate route storing means 372, candidate route
combining means 373, processing request storing
means 38, route searching means 39, and other compo-
nents.
[0074] When the route search server 30 receives a
request for a route search, a POI retrieval, or a map dis-
tribution from the terminal 20, the route search server 30
temporarily stores the request in the processing request
storing means 38. In the case that the request is a route
search request, the route searching means 39 refers to
the route search network database 35 and searches for
an optimum route or a recommended route (guidance
route). Data on the searched guidance route is compiled
in the distribution data relating to the terminal 20 by the
distribution data compiling means 32 and is distributed
to the terminal 20. Map data including the guidance route
is read from the map database 34 and distributed to the
terminal 20.
[0075] When the route search server 30 receives a
route search request from the terminal 20, the route
search server 30 temporarily stores the request in the
processing request storing means 38. The route search-
ing means 39 refers to the route search network database
35 and searches for a plurality of candidate routes from
the departure place to the destination in accordance with
the route search conditions included in the route search
request stored in the processing request storing means
38.
[0076] In cases in which the route search request is a
request for a normal route search, i.e., the departure
place and the destination are points within the servicea-
ble area of the route search server 30, the route searching
means 39 refers to the route search network database
35 to perform a normal route search, searches for an
optimum route or a plurality of candidate routes in ac-
cordance with the route search condition settings, and
provides the results of the search to the terminal 20. Data
on the optimum route, candidate routes, or other guid-
ance routes obtained as a result is transmitted to the
terminal 20 along with the map data read from the map
database 34. This route search method is the same meth-
od as that of a route search server in normal navigation
systems.
[0077] In a route search request from the terminal 20,
in cases in which the departure place is within the service
area of the route search server 30 as is the departure
place S of FIG. 2 and the destination is a point outside
of the serviceable area of the route search server 30 as
is the destination G, for example, the route search and
the guidance for the optimum recommended route are
provided as was described with reference to FIG. 2.
[0078] That is, the candidate connection extracting
means 371 extracts one or more candidate connections
(for example, P1 to P3 in FIG. 2) joining the area where
the departure place S (see FIG. 2) is located, on the basis

of the area where the designated destination G (see FIG.
2) is located. When the candidate connections are ex-
tracted, the route searching means 39 searches for op-
timum routes connecting the departure place S and the
candidate connections (P1 to P3) together and desig-
nates these routes as candidate routes (SP1 to SP3 in
FIG. 2), and data and required times (link costs) of the
respective candidate routes are stored in the candidate
route storing means 372.
[0079] When the candidate route searches are com-
plete, the candidate connection/candidate route provid-
ing means 37 sends the point information (position infor-
mation) of the candidate connections (P1 to P3) and the
required times of the candidate routes to the route search
server 30 whose serviceable area is the area where the
destination G is located (see 30B in FIG. 2), and requests
a search for candidate routes from the candidate con-
nections to the destination G.
[0080] When the route search server 30 (30B in FIG.
2) receives the point information of the destination G, the
point information of the candidate connections (P1 to P3),
and the required time information of the candidate routes
(SP1 to SP3) from the departure place S to the candidate
connections, the route searching means 39 searches for
optimum routes from the candidate connections (P1 to
P3) to the destination G and designates these routes as
candidate routes (P1G to P3G). The candidate route
combining means 373 adds the required time information
of the candidate routes SP1 to SP3 respectively to the
candidate routes (P1G to P3G), calculates the total re-
quired time (link cost) from the departure place S to the
destination G, and combines the candidate routes. The
recommended route determining means 33 performs a
cost comparison of the candidate routes combined by
the candidate route combining means 373, determines
the candidate route having the lowest cost to be the rec-
ommended route, and sends the link data and candidate
connections of the recommended route to the route
search server 30 that had originally made the request
(30A in FIG. 2).
[0081] When the terminal 20 receives the recommend-
ed route information from the route search server 30 (30A
in FIG. 2), a request for route guidance is issued based
on the recommended route to the route search server
30A within the range of area A. The route search server
30A provides guidance for the recommended route, per-
taining to route sections leading to the candidate con-
nections, to the terminal 20 on the basis of the map data
of area A.
[0082] When the terminal 20 reaches a candidate con-
nection, the terminal 20 leaves the serviceable area (area
A) and enters the other serviceable area (area B), and a
request for route guidance service is therefore issued to
the route search server 30 (30B in FIG. 2). At this time,
since route data (link data) of the recommended route
from the candidate connection to the destination G is
stored in the terminal 20, data of this recommended route
is transmitted to the route search server 30 (30B in FIG.
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2), and route guidance is preferably requested.
[0083] Herein is described a common method of
searching for routes including movement routes that use
transportation systems. Stored in the route search net-
work database 35 are the road network data 351 for
searching for movement routes that use walking or au-
tomobiles, and the transportation network data 352 for
searching for movement routes that use public transpor-
tation systems. The route searching means 39 refers to
the route search network database 35 and searches for
a route that uses walking or automobiles or a route that
uses both walking and transportation systems.
[0084] The road network data 351 is configured as fol-
lows. For example, in a case in which the road consists
of roads A, B, and C as shown in FIG. 4, the end points,
intersection points, turning points, and other such fea-
tures of the roads A, B, and C are designated as nodes,
the roads connecting the nodes together are represented
as links having direction, and the road is configured from
node data (latitude and longitude of nodes), link data (link
numbers), and link costs data in which the data is the link
cost of the links (the link distance or the required time
needed in order to travel the links).
[0085] That is, in FIG. 4, the letters Nn (the symbol s)
and Nm (the symbol () indicate nodes, and Nm (the
symbol() indicates an intersection point between roads.
Links having direction and connecting nodes together
are shown as arrow lines (solid lines, dotted lines, and
double-dotted lines). Among links, there are links which
indicate upward and downward sloping of roads, but for
the sake of simplifying the drawing in FIG. 4, only links
of arrow directions are shown.
[0086] In cases in which a route search is performed
using this manner of road network data as a route search
database, the links connecting from the departure place
node to the destination node are traversed, their link
costs are totaled, the route having the smallest total link
cost is searched, and guidance is provided. Specifically,
in a case in which the departure place is the node AX
and the destination is the node CY in FIG. 4 and a route
search is performed, road A is traveled from node AX, a
right turn is made at the second intersection point onto
road C, the links leading to node CY are traversed in
sequence, the link costs are totaled, the route having the
smallest total value of link costs is searched, and guid-
ance is provided.
[0087] No other routes leading from node AX to node
CY are shown in FIG. 4, but since other such routes ac-
tually do exist, multiple routes whereby node CY can be
reached by node AX are similarly searched, and of these
routes, the route having the smallest link cost is deter-
mined to be the optimum route. This method is performed
by a conventional method known as the Dijkstra method,
for example.
[0088] The transportation network data 352 for con-
ducting a route search of transportation systems is con-
figured as follows. For example, in a case of the trans-
portation lines A, B, and C such as is shown in FIG. 5,

the stations provided at the transportation lines A, B, and
C (airports in lines of aircraft) are designated as nodes,
the sections joining the nodes together are represented
as links having direction, and node data (latitude and
longitude) and link data (link numbers) are designated
as network data. In FIG. 5, the letters Nn (the symbol s)
and Nm (the symbol () indicate nodes, where Nm (the
symbol() indicates a connection point (a transfer station
or the like) of a transportation line, and links having di-
rection and connecting nodes together are indicated by
arrow lines (solid lines, dotted lines, and double-dotted
lines). Among links, there are links which indicate upward
and downward sloping of roads, but for the sake of sim-
plifying the drawing in FIG. 5, only links of arrow directions
are shown.
[0089] However, the link costs of a transportation net-
work are fundamentally different from those of a road
network. That is, link costs in a road network have been
fixed and static, whereas in a transportation network,
there are numerous trains and aircraft traveling the trans-
portation lines as shown in FIG. 5 (the routes of individual
trains, aircraft, and the like are hereinbelow referred to
as "transportation means"). There are cases in which the
departure time from a node and the arrival time at the
next node are established for each transportation means
(defined as time schedule data and operation data) and
individual routes are not necessarily linked at adjacent
nodes. For example, there are cases such as express
trains and local trains. In such cases, a plurality of differ-
ent links exist on the same transportation line, and there
are cases in which the required times between nodes
differ depending on the transportation means.
[0090] In the transportation network shown in FIG. 5,
there is a plurality of transportation means (routes) Aa to
Ac... on the same link of the transportation line A, and a
plurality of transportation means (routes) Ca to Cc... on
the transportation line C. Therefore, in an operation net-
work of a transportation system, unlike a simple road
network, the quantity of data including nodes, links, and
link costs is proportionate to the total number of trans-
portation means (routes of individual aircrafts, trains, and
the like). Therefore, the quantity of data of a transporta-
tion network is much greater than the quantity of data of
a road network.
[0091] To search for a route from a certain departure
place to a certain destination using this manner of trans-
portation network data, all of the transportation means
which can be used (ridden) to reach the destination from
the departure place must be searched and a transporta-
tion means that conforms to the search conditions must
be specified.
[0092] For example, in FIG. 5, in a case in which a
route search is performed wherein a specified departure
time is designated with the node AX of the transportation
line A as the departure place and the node CY of the
transportation line C as the destination, all of the trans-
portation means that depart at or after the departure time
from among the transportation means Aa to Ac... oper-
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ating on the transportation line A are selected in se-
quence as routes at the time of departure. Based on the
arrival time at the connection node on the transportation
line C, a search is conducted of a combination of all the
transportation means from the arrival time onward which
can be boarded at the connection node from among the
transportation means Ca to Cc... operating on the trans-
portation line C, the required times, number of boardings,
and other parameters of the routes are totaled, and guid-
ance is provided.
[0093] Using this manner of network data, the route
search server 30 searches a plurality of candidate routes
from the departure place to the destination in accordance
with the route search conditions and sends the result as
guidance route data to the terminal 20. If the departure
time from the departure place is specified in the route
search conditions, the arrival time at the destination is
included in the guidance route data, or if the arrival time
at the destination is specified, the departure time from
the departure place for arriving at the destination at the
specified time is included, and the terminal 20 can display
this data together with the details of the route on the dis-
play means 25. In cases in which a transfer station is
included in the guidance route, the train to be boarded
at the transfer station and the departure time of the train
can similarly be displayed.
[0094] Next, the operation sequence of the route guid-
ance system according to the example of the present
invention will be described in detail with reference to the
flowcharts shown in FIGS. 6 and 7. FIG. 6 is a flowchart
showing the operation sequence of the route search serv-
er 30A of one system A shown in FIG. 2, and FIG. 7 is a
flowchart showing the operation sequence of the route
search server 30B of the other system B shown in FIG. 2.
[0095] In the present invention, in a case in which the
route search server 30A of system A receives from the
terminal 20 a cross-area route search request in which
the departure place S is a point within area A and the
destination G is a point within area B, system A and sys-
tem B are linked, an optimum route from the departure
place S to the destination G is determined as a recom-
mended route, and guidance is provided to the terminal
20, according to the sequences shown in the flowcharts
shown in FIGS. 6 and 7.
[0096] The terminal 20 designates route search con-
ditions including the departure place and the destination
and sends a route search request to the route search
server 30 of system A.
[0097] First, in the process of step S101, the route
search server 30A receives the route search request, a
route guidance request, or another processing request
from the terminal 20, and also receives the route search
conditions included in the processing request.
[0098] The route search server 30A distinguishes in
the process of step S102 the areas where the departure
place S and the destination G are located, which were
specified in the route search conditions received from
the terminal 20. If both the departure place S and the

destination G are located within the range of area A where
system A provides service (YES in step S102), the route
searching means 39 refers to the route search network
database 35, performs a normal route search, transmits
a recommended route to the terminal 20 in the process
of step S110, and ends the process.
[0099] In the area-distinguishing process of step S102,
if it is determined that either the departure place or the
destination is not within the range of area A (NO in step
S102), the route search server 30A specifies the area in
the process of step S104. The following description is
made on the premise that the destination G is located in
area B where service is provided by system B (the route
search server 30B), as shown in FIG. 2.
[0100] That is, in step S104, the route search server
30A specifies that the destination G is a point outside of
area A and inside area B. When the area is specified,
the route search server 30A retrieves links of movement
means connecting area A and area B, and in step S105,
the candidate connection extracting means 371 extracts
one or more candidate connections (for example, P1 to
P3). When the candidate connections (P1 to P3) are ex-
tracted, in the process of step S106, the route searching
means 39 searches for optimum routes (routes having
the lowest route costs) from the departure place S to the
respective candidate connections P1, P2, and P3, des-
ignates these routes as candidate routes SP1, SP2, and
SP3, and determines their required times (route costs).
[0101] When the candidate route search is complete,
the route search server 30A advances to the process of
step S107, the route search server 30A sends point in-
formation of the destination G, point information of the
candidate connections P1 to P3, and the required times
of the candidate routes to the route search server 30B
of system B whose service area is area B where the des-
tination G is located, and a route search process is re-
quested. The process of the route search server 30B
upon receiving this information is described hereinafter
with reference to FIG. 7.
[0102] Next, the process advances to step S108, and
the route search server 30A makes a determination as
to whether or not a notification of another candidate con-
nection has been received from the route search server
30B. If no point information of any other candidate con-
nections has been received from the route search server
30B, the route search server 30A advances to the proc-
ess of step S109 and waits to receive a recommended
route from the route search server 30B.
[0103] When point information of another candidate
connection is received from the route search server 30B,
the process returns to step S106, and the route searching
means 39 searches for the optimum route from the de-
parture place S to the other candidate connection on the
basis of the other candidate connection information re-
ceived from the route search server 30B, designates this
route as a candidate route, and calculates the required
time. In the process of step S107, data of the candidate
connection and the required time of the candidate route
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is then transmitted to the route search server 30B, similar
to the process described previously.
[0104] When the route search server 30A receives the
recommended route information (data including the route
link data) from the route search server 30B in the process
of step S109, the route search server 30A advances to
the process of step S110 and transmits data of the rec-
ommended route for reaching the destination G from the
departure place S to the terminal 20. Based on the rec-
ommended route data received from the route search
server 30A, the terminal 20 sends a request for route
guidance to the route search server 30A when located
within the range of area A or to the route search server
30B if the terminal has arrived in the range of area B.
[0105] When the route search server 30B receives a
processing request in step S201 as shown in the flow-
chart in FIG. 7, the route search server 30B makes a
determination in the determination process of step S202
as to whether or not the request is from another route
search server, which in this case is the route search serv-
er 30A whose serviceable area is area A. If the process-
ing request is not from another route search server, a
normal route search is performed in the process of step
S203, and the process is complete.
[0106] In the case that the processing request is from
the other route search server 30A, in the process of step
S204, the route search server 30B receives information
on the destination and the candidate connections as well
as the required times of the candidate routes within area
A searched by the route search server 30A. Next in the
process of step S205, in the route search server 30B,
the route searching means 39 (see FIG. 3) searches for
an optimum route from the candidate connections (P1 to
P3) to the destination G and designates candidate routes
(P1G to P3G).
[0107] In the process of step S206, the route search
server 30B refers to the POI information and other pa-
rameters within area B, and conducts a retrieval on
whether or not there are any other candidate connections
in addition to the candidate connections received from
the route search server 30A. If another candidate con-
nection is retrieved, the process advances to step S207
where information of the other candidate connection is
transmitted to the route search server 30A, and in the
process of step S208, server waits to receive a candidate
route (a candidate route from the departure place S to
the other candidate connection) from the route search
server 30A.
[0108] When it is determined in step S206 that there
is no other candidate connection, the route search server
30B advances to the process of step S209, adds the
required times of the candidate routes (route costs) to
the candidate connections received from the route
search server 30A to the candidate routes from the can-
didate connection to the destination G it searched for
itself, and determines as a recommended route the route
having the least possible total required time from the de-
parture place S to the destination G. This process is per-

formed by the candidate route combining means 373
(see FIG. 3) and the recommended route determining
means 33 (see FIG. 3).
[0109] When the recommended route is determined in
the process in step S209, the route search server 30B
transmits information of the determined recommended
route and information of the candidate connections to the
route search server 30A. The recommended route infor-
mation includes the candidate routes within the range of
area B searched by the route search server 30B, i.e., link
data of the routes from the candidate connections to the
destination G.
[0110] When the route search server 30A receives
candidate connection information and recommended
route information (including link data) from the route
search server 30B, the route search server 30A com-
bines the recommended route information received from
the route search server 30B with information of the routes
leading to the candidate connections from the departure
place S in the range of area A searched for by the route
search server 30A itself, and the route search server 30A
can transmit this information to the terminal 20 as infor-
mation of a recommended route from the departure place
S to the destination G.
[0111] Next, the operation sequence of the terminal
20 in FIG. 2 will be described with reference to the flow-
chart shown in FIG. 8. The flowchart shown in FIG. 8
shows the sequence of a case in which the terminal 20
transmits a route search request to the route search serv-
er 30A whose serviceable area is area A shown in FIG.
2, wherein the departure place S and the destination G
(within the range of area B) are the route search condi-
tions.
[0112] In the process of step S301, the terminal 20
designates the departure place S and the destination G
(within the range of area B) as route search conditions.
When designating the destination G, the terminal 20 may
designate a name or the like to the destination and send
a POI retrieval request to the route search server 30A as
necessary, and may also acquire the point information
(position information) thereof; or the terminal 20 may des-
ignate the point name alone of the destination G as a
route search condition and the route search server 30A
may acquire the point information of the destination G
from the route search condition.
[0113] Next, advancing to the process of step S302,
the terminal 20 transmits to the route search server 30A
a route search request including information of the des-
ignated route search conditions. In the process of step
S303, a determination is made as to whether or not the
recommended route data has been received from the
route search server 30A. If it has not been possible to
receive the recommended route data, the process of step
S303 is repeated, and when the recommended route da-
ta is received, the process advances to step S304, where
a request for route guidance is issued by the route guid-
ance requesting means 28 when the user requests route
guidance on the basis of the recommended route.
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[0114] When a request for route guidance is sent, the
GPS reception means 22 of the terminal 20 detects the
current location of the terminal 20 itself, and a determi-
nation is made in step S305 as to whether or not the
current location is within the range of area A. If the current
location is within the range of area A, the process ad-
vances to step S306, and a request for route guidance
is transmitted to the route search server 30A.
[0115] If the current location is not within the range of
area A, the process advances to step S307, and the re-
quest for route guidance is transmitted to the route search
server 30B. In cases in which an authentication request
for the terminal 20 is made in the route search server
30B, the terminal 20 transmits a user ID, a password for
authentication, and other data from the operation input
means 26 to the route search server 30B.
[0116] In the process of step S308, a determination is
made as to whether or not the terminal 20 has arrived in
the destination, and if it has not arrived in the destination,
the process returns to step S305. When the terminal is
determined to have arrived at the destination, the termi-
nal 20 ends the processing.
[0117] At the point in time of the route guidance request
made to the route search server 30B in step S307, the
terminal 20 is outside of area A and inside area B, but
since route data (link data) of the recommended route
from the candidate connection to the destination G is
stored in the terminal 20, this recommended route data
is preferably transmitted to the route search server 30
and route guidance is then preferably requested. Since
the map data provided to the terminal 20 in response to
this route guidance request is carried by the route search
server 30 whose service area is area B, the map data is
not provided outside of the area.
[0118] In the above description of the example, a spe-
cific example is made of a case in which a route search
is requested of the route search server 30B of system B
by the route search server 30A of system A, i.e., a case
in which a request is issued for a route search from area
A to area B. The same applies to a case in which a route
search request is issued from the route search server
30B of system B to the route search server 30A of system
A, i.e., a case in which a request is issued for a route
search from area B to area A.
[0119] In the above description, a configuration was
used in which a recommended route is determined in the
route search server 30B of area B for the route search
request from the route search server 30A of area A, and
the link data of the candidate routes in area B constituting
the recommended route is send to the route search serv-
er 30A of area A; however, the configuration can also be
designed such that the recommended route is deter-
mined in the route search server 30A.
[0120] In this case, the configuration is preferably de-
signed so that the required times and link data of the
candidate routes leading to the destination from the can-
didate connections P1 to P3 searched by the route
search server 30B are transmitted from the route search

server 30B to the route search server 30A, the candidate
routes SP1, SP2, and SP3 searched by the route search
server 30A are combined, and the recommended route
is determined by the route search server 30A. Since the
data of the candidate routes searched by the route search
server 30B is already sent to the route search server 30A,
the route search server 30A can combine the link data
of the entire recommended route.
[0121] If this is the case, when the route search server
30B has, based on the point information of the destination
G received from the route search server 30A, extracted
a candidate connection PX different from the candidate
connections P1 to P3 extracted by the route search serv-
er 30A, the route search server 30B then searches for
an optimum candidate route from the candidate connec-
tion PX to the data of the other candidate routes P1G to
P3G, and sends the route data and required time to the
candidate connection PX along with the point information
of the candidate connection PX to the route search server
30A. The route search server 30A can search for an op-
timum route from the departure place S to the candidate
connection PX on the basis of the received point infor-
mation of the candidate connection PX, add this route to
the candidate routes SP1 to SP3, and determined a rec-
ommended route.
[0122] An operation sequence is described in the case
of a configuration in which the route search server 30A
of the route guidance system A determines the recom-
mended route. FIG. 9 is a flowchart showing the opera-
tion sequence of the route search server 30A, and FIG.
10 is a flowchart showing the operation sequence of the
route search server 30B. The operation sequence of the
terminal 20 is the same as the sequence shown in the
flowchart of FIG. 8.
[0123] In FIG. 9, the process from step S501 to step
S506 is the same process as the process from step S101
to step S106 in FIG. 6. In the process of step S506, the
route searching means 39 searches for the optimum
routes (the routes having the smallest route costs) from
the departure place S to each of the candidate connec-
tions P1, P2, and P3, designates these routes as candi-
date routes SP1, SP2, and SP3, and determines their
required times (route costs).
[0124] When the candidate route search is complete,
the route search server 30A advances to the process of
step S507, the route search server 30A sends point in-
formation of the destination G and point information of
the candidate connections P1 to P3 to the route search
server 30B of the route guidance system B, and a request
is issued for the route search process. The process of
the route search server 30B upon receiving this informa-
tion is described hereinafter with reference to FIG. 10.
[0125] Next, the process advances to step S508, and
the route search server 30A makes a determination as
to whether or not a notification of another candidate con-
nection has been received from the route search server
30B. If no point information of any other candidate con-
nections has been received from the route search server
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30B, the route search server 30A advances to the proc-
ess of step S510 and waits to receive a recommended
route from the route search server 30B.
[0126] When point information of another candidate
connection is received from the route search server 30B,
the process advances to step S509, and the route
searching means 39 searches for the optimum route from
the departure place S to the other candidate connection
PX on the basis of the other candidate connection (refer
to PX of FIG. 2) information received from the route
search server 30B, designates this route as a candidate
route, and calculates the required time, at which point
the process advances to step 3510.
[0127] In the process of step S510, the required times
of the candidate routes searched by the route search
server 30B and the point information of the candidate
connections (including additional candidate connec-
tions) are received. The required times of the candidate
routes received from the route search server 30B are
required times of candidate routes from the candidate
connections (P1 to P3) received from the route search
server 30A to the destination G as well as the required
time of the candidate route to the destination G from the
candidate connection (PX) extracted by the route search
server 30B itself. The received data is stored in the can-
didate route storing means 372 of the route search server
30A.
[0128] When the route search server 30A receives the
point information of the candidate connections and the
required times of the candidate routes from the route
search server, 30B, in the process of step S511, the can-
didate routes searched by the route search server 30A
and the required times of the candidate routes received
from the route search server 30B are combined in the
candidate route combining means 373. The combining
of the candidate routes is performed based on the can-
didate connections. When the required times of the can-
didate routes are combined, the route having the least
required time is determined as the recommended route
in the recommended route determining means 33.
[0129] When the recommended route is determined,
in the process of step S512, the recommended route data
(including the candidate connection data) is transmitted
to the route search server 30B, and in the process of step
S513, link data of the recommended route (link data of
the routes from the candidate connections of the recom-
mended route to the destination G) is received from the
route search server 30B.
[0130] When the recommended route link data is re-
ceived from the route search server 30B, the process
advances to step S514, the route search server 30A adds
the recommended route link data received from the route
search server 30B to the link data from the departure
place S to the candidate connections of the recommend-
ed route, obtaining link data of the entire recommended
route, and information of the recommended route includ-
ing this link information is transmitted to the terminal 20.
The terminal 20 can request route guidance in accord-

ance with the information of the recommended route re-
ceived from the route search server 30A.
[0131] In FIG. 10, the process of step S601 to step
S604 is the same process as the process from step S201
to step S204 of FIG. 7. In the process of step S604, when
the destination and the point information of the candidate
connections are received from the route search server
30A, the process advances to step S605, the candidate
connection extracting means 371 (the route search serv-
er 30B) searches for whether or not there is a candidate
connection different from the candidate connections (re-
fer to P1 to P3 in FIG. 2) received from the route search
server 30A, and if there is another different candidate
connection, it is extracted as an additional candidate con-
nection.
[0132] If a different candidate connection is not extract-
ed (NO in step S605), the process advances to step
S607. If there is a different candidate connection (refer
to PX in FIG. 2) (YES in step S605), the process advanc-
es to step S606, the route search server 30B adds the
different candidate connection (PX) it has extracted to
the candidate connections (P1 to P3) received from the
route search server 30A, and the process advances to
step S607.
[0133] In the process of step S607, the route searching
means 39 (the route search server 30B) searches for
optimum routes from the candidate connections (P1 to
P3, PX) to the destination G as candidate routes. In the
process of step S608, the route search server 30B trans-
mits information of the candidate connections of the can-
didate routes and the required times of the candidate
routes to the route search server 30A, advances to the
process of step S609, and waits to receive information
of the recommended route from the route search server
30A.
[0134] When information (the candidate connections)
of the recommended route is received from the route
search server 30A in the process of step S609, then in
the process of step S610, the route search server 30B
transmits to the route search server 30A link data of the
routes to the destination G from the candidate connec-
tions in the recommended route. The link data transmit-
ted herein is link data of a route determined by the route
search server 30A to be the recommended route from
among the candidate routes searched by the route
search server 30B in the process of step S607.
[0135] When the route search server 30A receives the
link data of the recommended route from the route search
server 30B, the recommended route information includ-
ing the link data of the entire recommended route is trans-
mitted to the terminal 20 as described in the process of
step S514 of FIG. 9. The terminal 20 can request route
guidance in accordance with the information of the rec-
ommended route received from the route search server
30A.
[0136] With the route search system according to the
present invention as described in detail above, in a case
in which route guidance is performed to a location outside
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of a serviceable area where map data or the like is not
carried, all that is carried is information of connections
between the serviceable area and an area belonging to
the destination area outside of the serviceable area, and
guidance information for these routes is used while shar-
ing only the connection information, whereby it is possible
to provide seamless route guidance from the departure
place in the serviceable area to a destination outside of
the serviceable area.
[0137] Therefore, when a search is conducted and
guidance is provided for a route spanning between coun-
tries or regions using roads or transportation systems,
route guidance systems provided with country or region-
specific map data and route search network data are
linked, and a series of route guidance services from the
departure place to a destination in another country or
region can be smoothly transferred from system to sys-
tem.
[0138] According to the present invention, connection
information may, for example, be provided not only for
country borders but also for areas carrying map data for
each region. Thereby, it is possible for service to be dis-
tributed among each region, it is possible to strengthen
local information in the serviceable ranges of the distrib-
uted individual areas, and it is also possible to segment
information management or the fee system.

Claims

1. A route guidance system configured from a first route
search server, which comprises a map database that
has a predetermined area as a serviceable area and
that stores map data of the area, and a route search
network database for storing road network data and
transportation network data of the area; and a ter-
minal connected to said first route search server via
a network; the route guidance system character-
ized in that:

the first route search server has candidate con-
nection extracting means for extracting point in-
formation of at least one candidate connection
enabling arriving at a different area outside of
the serviceable area, and route searching
means for searching for an optimum route as a
candidate route between a departure place or a
destination and the candidate connection;
in a case in which a route search request is re-
ceived from said terminal such that a point inside
said serviceable area is the departure place and
a point inside a different area outside of said
serviceable area is the destination, said first
route search server searches for an optimum
candidate route from the departure place to said
candidate connection, transmits point informa-
tion of said destination and point information of
said candidate connection to a second route

search server constituting a second route guid-
ance system whose serviceable area is said dif-
ferent area, and requests that the second route
search server search for an optimum candidate
route from said candidate connection to the des-
tination; and said second route search server
provides said first route search server with link
data of said candidate route leading to said des-
tination;
either said first route search server or said sec-
ond route search server has candidate route
combining means for combining required times
of said respective searched candidate routes on
the basis of said candidate connection, and rec-
ommended route determining means for desig-
nating as a recommended route the candidate
route having the shortest required time on the
basis of the required times of the candidate
routes combined by said candidate route com-
bining means; and
said first route search server transmits to said
terminal the data of the recommended route in-
cluding the link data of the candidate route pro-
vided from said second route search server, on
the basis of the recommended route determined
by said recommended route determining
means.

2. The route guidance system according to claim 1,
characterized in that based on the candidate con-
nection received from said first route search server
and the required time of the candidate route, the can-
didate route combining means of said second route
search server combines the required time of the can-
didate route searched by said first route search serv-
er with the required time of the candidate route from
said candidate connection to said destination; and
based on the required time of the combined candi-
date routes, the recommended route determining
means of said second route search server desig-
nates the candidate route having the shortest re-
quired time as a recommended route, and provides
said first route search server with data of the recom-
mended route including link data of the candidate
route from said candidate connection to said desti-
nation constituting the recommended route.

3. The route guidance system according to claim 1,
characterized in that the candidate route combin-
ing means of said first route search server receives
required times of candidate routes and link data from
said second route search server, and combines the
candidate route searched by the second route
search server and the candidate route searched by
said first route search server on the basis of said
candidate connection; the recommended route de-
termining means of said first route search server des-
ignates the candidate route having the least required
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time as a recommended route on the basis of the
required times of the combined candidate routes;
and recommended route data is transmitted to said
terminal, the recommended route data including link
data of the candidate route from said candidate con-
nection to the destination constituting the recom-
mended route.

4. The route guidance system according to claim 2 or
3, characterized in that said second route search
server has candidate connection extracting means,
and when a candidate connection that is different
from said candidate connection transmitted from
said first route search server is extracted on the basis
of the point information of said destination, the point
information of the different candidate connection is
transmitted to said first route search server.

5. The route guidance system according to claim 1,
characterized in that, based on the recommended
route data received from said first route search serv-
er, said terminal requests route guidance from said
first route search server when the terminal is located
in the area to which said first route search server
provides service, and said terminal requests route
guidance from said second route search server
whose serviceable area is the different area when
the terminal is located in said different area.

6. A route guidance method in a route guidance system
configured from a first route search server, which
comprises a map database that has a predetermined
area as a serviceable area and that stores map data
of the area, and a route search network database
for storing road network data and transportation net-
work data of the area; and a terminal connected to
said first route search server via a network; the route
search guidance method characterized in that:

the first route search server has candidate con-
nection extracting means for extracting point in-
formation of at least one candidate connection
enabling arriving at a different area outside of
the serviceable area, and route searching
means for searching for an optimum route as a
candidate route between a departure place or a
destination and the candidate connection;
in a case in which a route search request is re-
ceived from said terminal such that a point inside
said serviceable area is the departure place and
a point inside a different area outside of said
serviceable area is the destination, the method
has a step wherein said first route search server
searches for an optimum candidate route from
the departure place to said candidate connec-
tion, a step wherein point information of said
destination and point information of said candi-
date connection is transmitted to a second route

search server constituting a second route guid-
ance system whose serviceable area is said dif-
ferent area and a request is made for a search
for an optimum candidate route from said can-
didate connection to the destination, and a step
wherein said second route search server pro-
vides said first route search server with link data
of said candidate route leading to said destina-
tion;
either said first route search server or said sec-
ond route search server has candidate route
combining means for combining required times
of said respective searched candidate routes on
the basis of said candidate connection, and rec-
ommended route determining means for desig-
nating as a recommended route the candidate
route having the shortest required time on the
basis of the required times of the candidate
routes combined by said candidate route com-
bining means; and
the method has a step wherein, on the basis of
the recommended route determined by said rec-
ommended route determining means, said first
route search server transmits to said terminal
the data of the recommended route including
the link data of the candidate route provided from
said second route search server.

7. The route guidance method according to claim 6,
characterized in comprising a step wherein, based
on the candidate connection received from said first
route search server and the required time of the can-
didate route, the candidate route combining means
of said second route search server combines the
required time of the candidate route searched by said
first route search server with the required time of the
candidate route from said candidate connection to
said destination; a step wherein based on the re-
quired time of the combined candidate routes, the
recommended route determining means of said sec-
ond route search server designates the candidate
route having the shortest required time as a recom-
mended route; and a step wherein said first route
search server is provided with data of the recom-
mended route including link data of the candidate
route from said candidate connection to said desti-
nation constituting the recommended route.

8. The route guidance method according to claim 6,
characterized in comprising a step wherein the can-
didate route combining means of said first route
search server receives required times of candidate
routes and link data from said second route search
server, and combines the candidate route searched
by the second route search server and the candidate
route searched by said first route search server on
the basis of said candidate connection; a step where-
in the recommended route determining means of

35 36



EP 2 273 231 A1

20

5

10

15

20

25

30

35

40

45

50

55

said first route search server designates the candi-
date route having the least required time as a rec-
ommended route on the basis of the required times
of the combined candidate routes; and a step where-
in recommended route data is transmitted to said
terminal, the recommended route data including link
data of the candidate route from said candidate con-
nection to the destination constituting the recom-
mended route.

9. The route guidance method according to claim 7 or
8, characterized in that said second route search
server has candidate connection extracting means,
and the method has a step wherein, in case where
a candidate connection that is different from said
candidate connection transmitted from said first
route search server is extracted on the basis of the
point information of said destination, said second
route search server transmits to said first route
search server the point information of the different
candidate connection.

10. The route guidance method according to claim 6,
characterized in comprising a step wherein, based
on the recommended route data received from said
first route search server, said terminal requests route
guidance from said first route search server when
the terminal is located in the area to which said first
route search server provides service; and a step
wherein said terminal requests route guidance from
said second route search server whose serviceable
area is the different area when the terminal is located
in said different area.

11. A route search server configured from a route search
server comprising a map database which has a pre-
determined area as a serviceable area and which
stores map data of the area, and a route search net-
work database which stores road network data and
transportation network data of the area; and a ter-
minal connected to said route search server via a
network; the route search server characterized in
that:

said route search server has candidate connec-
tion extracting means for extracting point infor-
mation of at least one candidate connection en-
abling arriving at a different area outside of the
serviceable area, and route searching means
for searching for an optimum route as a candi-
date route between a departure place or a des-
tination and said candidate connection;
in a case in which a route search request is re-
ceived from said terminal such that a point inside
said serviceable area is the departure place and
a point inside a different area outside of said
serviceable area is the destination, said route
search server searches for an optimum candi-

date route from the departure place to said can-
didate connection, transmits point information
of said destination and point information of said
candidate connection to a second route search
server whose serviceable area is said different
area, and requests that the second route search
server search for an optimum candidate route
from said departure place to the destination via
said candidate connection; and said second
route search server provides said route search
server with link data of said candidate route lead-
ing to said destination;
either said route search server or said second
route search server has candidate route com-
bining means for combining required times of
said respective searched candidate routes on
the basis of said candidate connection, and rec-
ommended route determining means for desig-
nating as a recommended route the candidate
route having the shortest required time on the
basis of the required times of the candidate
routes combined by said candidate route com-
bining means; and
said route search server transmits to said termi-
nal the data of the recommended route including
the link data of the candidate route provided from
said second route search server, on the basis
of the recommended route determined by said
recommended route determining means.

12. The route search server according to claim 11, char-
acterized in that based on the candidate connection
received from said route search server and the re-
quired time of the candidate route, the candidate
route combining means of said second route search
server combines the required time of the candidate
route searched by said route search server with the
required time of the candidate route from said can-
didate connection to said destination; based on the
required time of the combined candidate routes, the
recommended route determining means of said sec-
ond route search server designates the candidate
route having the shortest required time as a recom-
mended route, and provides said route search server
with data of the recommended route including link
data of the candidate route from said candidate con-
nection to said destination constituting the recom-
mended route; and said route search server trans-
mits to said terminal the data of the recommended
route including link data of the candidate route pro-
vided from said second route search server.

13. The route search server according to claim 11, char-
acterized in that the candidate route combining
means of said route search server receives required
times of candidate routes and link data from said
second route search server, and combines the can-
didate route searched by the second route search
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server and the candidate route searched by said
route search server on the basis of said candidate
connection; the recommended route determining
means of said route search server designates the
candidate route having the least required time as a
recommended route on the basis of the required
times of the combined candidate routes; and recom-
mended route data is transmitted to said terminal,
the recommended route data including link data of
the candidate route from said candidate connection
to the destination constituting the recommended
route.

14. The route search server according to claim 12 or 13,
characterized in that said second route search
server has candidate connection extracting means,
and when a candidate connection that is different
from said candidate connection transmitted from
said route search server is extracted on the basis of
the point information of said destination, the point
information of the different candidate connection is
transmitted to said route search server.

15. A terminal in a route guidance system configured
from a route search server comprising a map data-
base which has a predetermined area as a service-
able area and which stores map data of the area,
and a route search network database which stores
road network data and transportation network data
of the area; and a terminal connected to said route
search server via a network; the terminal charac-
terized in that:

said route search server has candidate connec-
tion extracting means for extracting point infor-
mation of at least one candidate connection en-
abling arriving at a different area outside of the
serviceable area, and route searching means
for searching for an optimum route as a candi-
date route between a departure place or a des-
tination and said candidate connection;
in a case in which a route search request is re-
ceived from said terminal such that a point inside
said serviceable area is the departure place and
a point inside a different area outside of said
serviceable area is the destination, said route
search server searches for an optimum candi-
date route from the departure place to said can-
didate connection, transmits point information
of said destination and point information of said
candidate connection to a second route search
server whose serviceable area is said different
area, and requests that the second route search
server search for an optimum candidate route
from said candidate connection to the destina-
tion; and said second route search server pro-
vides said route search server with link data of
said candidate route leading to said destination;

either said route search server or said second
route search server has candidate route com-
bining means for combining required times of
said respective searched candidate routes on
the basis of said candidate connection, and rec-
ommended route determining means for desig-
nating as a recommended route the candidate
route having the shortest required time on the
basis of the required times of the candidate
routes combined by said candidate route com-
bining means;
said route search server is a route search server
which transmits to said terminal the data of the
recommended route including the link data of
the candidate route provided from said second
route search server, on the basis of the recom-
mended route determined by said recommend-
ed route determining means; and
said terminal transmits to said route search serv-
er a route search request such that a point inside
the serviceable area is the departure place and
a point inside a different area outside of said
serviceable area is the destination.

16. The terminal according to claim 15, characterized
in that based on the recommended route data re-
ceived from said route search server, said terminal
requests route guidance from said route search serv-
er when the terminal is located in the serviceable
area of said route guidance system, and said termi-
nal requests route guidance from said second route
search server whose serviceable area is the different
area when the terminal is located in said different
area.
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